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1.0 INTRODUCTION

The - following “i's" "a “Plan for an environmental invéétigation of
property occupied by Carrier Air Conditioning Company (Carrier)
in Collierville, TN. The investigation will be conducted by
Environmental & Safety Designs, Inc. (EnSafe), Memphis, TN, in
association with Dames & Moore (D&M), Cincinnati, OH; and in co-
ordination with the Tennessee Department of Health and Environ-
ment, Division of Superfund. '

1.1 Site Description

The Carrier property consists of approximately 145 acres south-
west of the intersection of Highway 57 and Byhalia Road in Col-
lierville, TN. Figure 1l is a vicinity map for the facility. The
property was farmland until 1967 when it became industrial with
the construction of the Carrier manufacturing facility (then
called Day & Night Company). Original topographic data, as well
as original subsurface conditions, are available from site inves-
tigations performed in 1966 and 1967 to determine foundation con-
struction conditions. However the facility has been expanded
several times in the interim. 1In particular the area south and
west of the manufacturing facility has undergone changes in use
and topography since 1979. Figure 2 is a sketch of the property
showing locations of current structures and existing monitoring
wells.

Original topographic and drainage pattern data for the property

| have been obtained.

1.2 Potential Sites of Releaseé

The State of Tennessee, Depaitment of Health and Environment
(TDHE) issued a Site Inspection Report (SIR) on the Carrier pro-
perty in (ollierville on 15 September 1986 which stated that

NGy —
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there aré three p..ential sources of trichloroethylene (TCE) on
the property and that the site may be the source.of trace -concen-

| trations-of €richloroethylene found in City of Collierville Well-

field #2 wells which are located within 2000 feet of the plant
building. The three potential sources identified as: a 1979 tri-
chloroethylene leak, a closed unlined lagoon, and a 1985 tri-
chloroethylene leak.

1979 Trichloroethylene Spill
In 1979, the Carrier plant experienced a spill of trichloro-

ethylene from a heated degreasing unit located on the south side
of the plant. The spill occurred as a result of the failure of a
filter cover on the unit. At the time of the spill it was esti-
mated that several thousand gallons of tricholorethyléne were
lost. The solvent collected on the plant's south parking 1lot.
Residual material was washed off the parking lot by the municipal
Fire Department in a generally eastern and southern direction.
The asphalt parking lot was reportedly softened by the absorption
of solvent; and was therefore removed for off-site disposal. (1)
A subsequent 1981 investigation of the spill involving. test
borings and soil analyses was negative for tricholoroethylene.
The investigation involved borings to 30 feet. (2)

Clarifier Sludge Lagoon

In or about 1972, Carrier installed a wastewater lagoon on the
northwest corner of the property. Data from the state's Site
Investigation Report indicates that the lagoon was approximately
50' by 48' and ‘contained approximately one foot of sludge at the
time it was removed in-1980. The lagoon was used for the stbrage
of clarifier pit sludgevwhich'was“esséntially'~én alkaline': zinc
phosphate washer sludge according to plant personnel. (3)

En Gy —
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The “exact 1location and construction details of the lagoon have
| not been determined._gAn_undateq_topogpaphic;map-:and *anflaétiél

..---|-photograph "of the area appear to show an outfall ditch in the
’southwest corner of the lagoon. The ditch appears to terminate

in a topographic depression near the lagoon. The topography of
| the lagoon area was changed when the lagoon and a layer of sub-
soil beneath it were removed in 1980.

1985 Trichloroeth.lene Spill
On January 23, 1985 Carrier experienced a second spill of tri-

chloroethylecne as a result of a leaking underground pipe from a
tank holdi - g trichloroethylene. It was estimated at the time of
the spill that approximately 500 gallons of trichloroethylene was
spilled; and approximately the same amount was recovered. In

addition substantial amounts of soil contaminated by trichloro-
ethylene were remcved from the area of the leak and disposed
off-site in a plan approved by the Tennessee Department of Health
and Environment. (4)

A groundwater investigation was conducted following so0il removal

to assess the impact of the leak on groundwater resources. As

part of this investigation, five monitoring wells were installed
on the property. They are shown on Figure 2. Two of these
wells, one screened in. the upper sand and one screened in the
lower sand, have shown measurable concentrations of trichloro-
ethylene. (5)

Other Potential Sources

Carrier Air Conditioning personnel indicate that they are aware
of no other potential sources of trichloroethylene contamination
on the property. '

1.3 Objectives of ‘the Plan

The Site Investigation Plan has been prepared to meet the follow-

N Gy —
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{1. *Characterize the "Sources" of Contamination - .Identification:
lof the diménsions and variables associated with each potential

source of contamination is vital to an understanding of whether
these sources continue to pose a threat to human health and the
environment on or off site. The primary focus of this objective
will be to characterize the dimensions of the 1979 and 1985 spill
events and the former wastewater storage lagoon on the property.
The remaining impact of these sources is predominately soil, sub-
soil, and groundwater contamination; however, the proximity of
1979 and 1985 spill events are such that it may be impossible to
differentiate between them with respect to subsequent soil and/or

groundwater contamination.
I1. Define the extent of contamination into applicable media - It
is anticipated that 'surface and subsurface soils, and groundwater

are the media most likely to be affected.

ITI. Characterize the geohydrology of the site - This character-

ization will serve as a basis for descriptions of the -potential -{:

for groundwater contamination and provide the data needed to plan
remedial actions 1if necessary. The geohydrological investiga-
tion will b+ conducted at the Carrier Air Conditioning Company
plant in Collierv..le. 1In particular, it is the objective of the
Plan to establish the relationship between the shallow sand
aquifer on the site and the deeper sand aquifer on site, if
possible.

IV. Recommend feasible approaches, if required, to eliminate or
reduce the environmental impact of the contamination.

1.4 Summary of Technical Approach

Prior site studies have established the basic context of the
potential environmental problem associated with this site;

v Gy —
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namely, trichloroethylene contamination in the unsaturated zone

and underlying groundwater formations, for which - the potential |™"
lreceptors ‘are public and private groundwater resource users. -

There is no apparent evidence of atmospheric or biological path-
ways, and surface water pathways appear to be associated with
soil contamination only.

Therefore the technical approach for this investigation will
focus on soil, subsoils, and groundwater contamination by tri-
chloroethylene. In those portions of the investigaﬁion associa-
ted with the o0ld lagoon, the parameter list will be expanded
beyond trichloroethylene to include those constituents believed
potentially present in the plant's clarifier sludge in 1980.

03/20/87 7




2.0 TECHNICAL INVESTIGATION PLAN

The following is a description of the technical investigation
‘planned for the Carrier site and a rationale for each work task.

2.1 Site Background Data Collection

A search for available background data on the site was initiated
by the state Division of Superfund in 1986 and has been continued
by EnSafe and Carrier. Background data collected to date has
been limited to Carrier sources relating directly to the pro-
perty, and the three potential releases. Additional data and
sources to be.searched are described below.

A search for background data, including hydrogeologic and site
historical information, has been initiated for the Carrier site
and vicinity. Sources being surveyed for relevant information
include the State of Tennessee Geological Survey and other state
agencies; the United States Geological Survey; Army Corps of
Engineers; USDA -~ Soil Conservation Service; local water and
sewer utilities; and other sources which may p;oauce hydroiogic
data.

Geologic profiles and boring logs are being compiled from publi-
cations and previous site investigations. Well logs for local
municipal and domestic wells will be collected from state and

"local agencies. The Collierville Water Department will be con-

tacted to supply existing pump test data for the two nearby
municipal water wells, if this information exists.

Aerial photographs of the Carrier plant site and surrounding area
have been ordered. These photographs will be used  to identify
local land use activities and potential contaminant source areas.

‘Geologic “maps obtained from state and federal geologic surveys

will be used to assess the regional geologic setting.

N Gy —
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_ quo;ato;y_awalytibal-data is being compiled from previous inves-

tigations of soil and groundwater at the site, and from the Col-
lierville Water Department._ - This information will be used in

‘ asSessing_the historical events and groundwater quality " at the

site. ° In addition to the data gathering described above, a
search of publications documented by the National Water Well
Association will be conducted. The search will be performed to
identify published reports containing hydrogeologic data perti-
nent to the Collierville area and material dealing with tri-
chloroethylene characteristics, mobility, and spill remediation.

Soil samples from some of the prévious exploratory borings made
at the site have been maintained in storage. These samples will
be geologically logged by a trained geologist from Dames & Moore
for comparison with the original logs. They will be used to
become visually familiar with the lithologic units present in the
area prior to initiating the field activities.

Also to be developed is contaminant specific data on trichloro-
ethylene. Literature data related to the physical/chemical char-
acteristics, mobility, degradation, and environmental behavior of
the chemical will be obtained.

2.2 Surface Water Investigations

The nature of the potential releases at the site are such that
surface water impacts are expected to be limited to the possibi-
lity of contaminated run off, probably resulting from the erosion
of contaminated soils. To provide quantitative data on surface
water impacts, samples will be collected once during the project
in storm water run off channels on the property. A preliminary
site evaluation indicates two probable storm water sampling
points: the ditch parallel to Byhalia Rd. in front of the plant,
and a ditch wﬁibh travérses the property on a north-south axis.
Both ditches flow into Nonconnah Creek. Grab samples of stream
water and sediment will be co{%gcted once at these two 1locations

03/20/87 9
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and in Nonconnah Creek upstream of "the ditches and downstream of
the ditches; resulting in four water and four sediment samples.

These samples will be analyzed for trichlcroethylene.

2.3 Geologic Investigations

Geophysical Surveying

Each of the four existing and six proposed deep well borings
(greater than 80 feet) on the Carrier site will be surveyed,
using a natural gamma ray logging instrument. This will be per-
formed using a Mount Sopris Instrument Company, Model 1000-C por-
table borehole logger (or similar instrument) with a gamma detec-
tion probe. The Mount Sopris unit has a continuous chart-type
recorder. Gamma logging of the proposed deep borings will be
performed at the time of boring completion.

The gamma logging of the deep borings should aid the geologic
correlation and thickness determinations of the sandy aquifer and
clay aquitard units present at the site. It will also be used fo
verify the geologic descriptions on file for the existing wells.
Because this investigation deals with an organic chemical con-
taminant in an area of unconsolidated sediments, only gamma ray
logging will be performed since it can be conducted through cased
wells. No surface geophysical surveys are anticipated as part of
this investrgation.

Monitoring Wells

A total of 17 borings will be completed as groundwater monitoring
wells; these will be used to obtain groundwater samples for lab-
oratory analysis and to measure groundwater elevations. Three

shallow wells will be constructed next to existing deep wells

MW-1, MW-10, and MW-12. Fourteen wells will be constructed in
nests of twbjiéhé deep and one shallow) at six locations between
the Carrier plant and .the municipal well field. - These wells will

brgyy —
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Carrier Corporation

A UNITE
£ YECHNOLOGIES |
CARRIER e ——— 97 South Byhalia Road
I G e, Collierville, Tennessee 38017
. I - : _ - (901)853-9761

November 10, 1987

Mr. Paul Patterson

Tennessee Department of Health and Environment
Division of Solid Waste Management

Room 1101, State Office Building

170 N. Mid-America Mall

Memphis, Tennessee 38013

Dear Mr. Patterson:

Because of data developed to date in the Site Investigation of
the Carrier Corporation, Collierville, Tennessee plant, we have
found it necessary to slightly revise our Site Investigation

Plan. “

Enclosed is a copy of the revision for your information. If you
have any questions, do not hesitate to call me at (901) 853-9761.

Very truly yours,

(ol

Carl Krull
Environmental Engineer

CWK: fg

Enclosure
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1.0 INTRODUCTION

The following is an addendum to the Site Investigation Plan for

- the Carrier Corporation Plant in Collierville, Tennessee. The

addendum has been prepared in accordance with the Site Sampling
Plan approved by the Tennessee Department of Health and T —
Environment in July; 1987 =" __,

2.0 SOIL-GAS SURVEY

A soil-gas survey will be conducted based upon the laboratory
results (Appendix A) for trichloroethylene in soil samples
obtained in the area of the old lagoon. The purpose of this
survey is to define the areal extent of potential contamination
in the former lagoon area, and to aid in determining the
placement of the Phase 2 monitoring wells.

A sample grid will be developed in the area suspected of high
contamination based on previous findings. The grid will be set
to optimize identification of the area impacted by the old
lagoon., At each point a 15 foot deep, 4-inch boring will be
augered. The annulus of the borehole will be covered with
plastic and allowed to sit for up to 24 hours. Each borehole
will then be monitored for any vépors that may have accumulated
in the elapsed time using an organic vapor detector. Each
borehole will be backfilled with existing soils upon completion
of monitoring.

Laboratory results indicate that sample B-17 contained

the highest quantity of trichloroethylene in the area of the old
lagoon. This location will be used as the center point of the
grid. A north - south line (x-axis) and an east - west line
(y-axis) will run through this location. Each of these lines
will contain . boring locations to determine the length and width__
of the lagoon. Additional augering will continue at systematic

N i
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‘3.0 REVISED BORING LOCATIONS

The sampling plan for the Carrier site investigation allowed for
up to 30 boring locations. During phase 1 of the investigation
20 borings were completed. An additional 8 borings will be
conducted in Phase 2. '

Laboratory results indicate an area of high trichloroethylene
contamination immediately south of the main Carrier plant.
Therefore, the 8 boring locations will be moved to supplement
phase 1 sampling data. Two to three borings will be placed in
the vicinity of samples B-4 and B-9. These borings will further
show the distribution of soil contamination. Split-spoon
sampling will continue to a depth of 35 to 50 feet for laboratory
analyses to insure the bottom of the contaminant layer has been
defined.

Two to three borings will be placed in the area southeast of
monitoring well 1 (MW-1). These borings will be used as, data
points, and split-spoon samples will be’'collected to a depth of
35 to 50 feet for laboratory analyses.

One boring will be placed between the slit fin buildings on the
northwest side. A final boring will be placed slightly
downgradient from the southeastern most well pair, now designated
as monitoring wells 3 and 4 (MW-3, MW-4).

4.0 MONITORING WELLS

The levels of TCE identified in the old lagoon area during phase
1 are high enough to suggest that the old lagoon may be a
potential source of the observed grouhdwater contamination. To
further investigate this potential source we will relocate the
well pair planned for the natural depression. This change in
the work plan is supported by phase 1 data which was negative for
TCE at the natural depression.

——
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" Five éhaiiod"monitoring wells will be installed in the next phase
of field work. They will be placed as follows: three (3) -

~-gufrounding the old lagoon; one (1) southwest of the plant; and
one (1) reserved for an upgradient well as described below.
‘Locations of deep wells planned for the site are being will be
selected based on monitoring data obtained from the shallow well
installations.

In the absence of an uncontaminated upgradient well, further
investigation will be conducted east of the plant to determine
the feasibility of installing an upgradient well between existing
MW #4 and Nonconnah Creek. Since this investigation must be

' conducted off Carrier owned property, it is contingent upon
receipt of approval from affected landowner(s).

o am

5.0 SAFETY MONITORING

During phase 1 of the Carrier site investigation both an organic
vapor detector and a scanning infrared spectrophotometer were
used for TCE vapor monitoring. Results from both instruments
were found to be similar. Therefore, for cost effectiveness and
the elimination of redundancy in monitoring, use of the infrared
spectrophotometer will be omitted in subsequent field activities.

6.0 MONITOR WELL SAMPLING

The levels of TCE contamination in monitoring wells MW-10, MW-12,
and MW-14 have continuously been below detectable limits since
sampling was initiated in September of 1986 (Appendix B). The
consistency of this data suggests that these wells are not within
the contaminant plume. To reduce unnecessary expenditures
sampling of these wells will be reduced from monthly to annually.
Furthermore, if any new monitoring well shows non-detectable
values for TCE contamination upon initial sampling and for a
period of 2 consecutive months then any additional samples will
be collected annually. All existing wells and all new wells

o
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showing contamination will_continue to be monitored on a monthly

basis.
7.0 REMOVAL OF MONITORING WELL 1

The Carrier Site Investigation Plan stated that Mw-1 would be
removed after the installation of a deep replacement well, MW-1B,
This Plan was based upon the hypothesis that monitoring well 1
was allowing the passage of contaminants between aquifers.
However, the new deep monitoring well (MW1-B) shows contaminant
levels greater than those of MW-1. Consequently, MW-1 will
remain for additional data support and may be removed at a later

time,
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showing contamination will continue to be monitored-on-a monthly
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7.0 REMOVAL OF MONITORING WELL 1

The Carrier Site Investigation Plan stated that MW-1 would be
removed after the installation of a deep replacement well, MW-1B.
This Plan was based upon the hypothesis that monitoring well 1
was allowing the passage of contaminants between aquifers.
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remain for additional data support and may be removed at a later

time.




Trichloroethylene Test Results
Phase 1 Borings

__,."l's\ -
..
e APPENDIX A




Anbhdtnil H m-

LAB

RESULTS

- SAMPLE DEPTH
B .5-2.0 - <.5 ppb
3.5-5.0 6 ppb
8.5-10.0 12 ppb
13.5-15.0 S ppb
18.5-20.0 25 ppb
B, .5-2.0 14 ppb
3.5-5.0 127 ppb
8.5-10.0 230 ppb
13.5-15.0 1270 ppb
18.5-20.0 2600 ppb
B3 .5-2.0 17 ppb
' 3.5-5.0 N/A
8.5-10.0 43 ppb
13.5-15.0 44 ppb
18.5-20.0 21 ppb
By .5-2.0 250000 ppb
3.5-5.0 750 ppb
8.5-10.0 540 ppb
13.5-15.0 240 ppb
18.5-20.0 40 ppb
Bg .5-2.0 87 ppb
_ 8.5-10.0 840 ppb
13.5-15.,0 770 ppb
18.5-20.0 1850 ppb
Bg .5-2.0 <.5 ppb
3.5-5.0 <.5 ppb
8.5-10.0 24 ppb
18.5-20.0 26 ppb
By .5-2.0 3 ppb
3.5-5.0 20 ppb
8.5-10.0 16 ppb
18.5-20.0 <.5 ppb
Bg «5-2.0 10 ppb
3.5-5.0 14 ppb
8.5-10.0 52 ppb
13.5-15.0 19 ppb
18.5-20.0 20 ppb
Bg .5-2.0 48000 ppb
S 3.5-5.0 22000 ppb
8.5-10.0 1550000 ppb
13.5-15.0 3100 ppb
18.5-20.0 6300 ppb
Bjo 45=-2.0 3 ppb
3.5-5.0 4 ppb
8.5-10.0 3 ppb
18.5-20.0 12 ppb




SAMPLE . .. - - opEpmw = LAB RESULTS

B1j ©.5-2.0 ' <.5 ppb
e ' 3.5-5.0 <.5 ppb
- 8.5-10.0 <.5 ppb
£ 18.5-20.0 <.5 ppb
_ B)2 «5-2.0 <.5 ppb
[ . 3.5-5.0 2 ppb
8.5-10.0 21 ppb
18.5-20.0 42 ppb
I Bij .5-2.0 <,5 ppb
3.5-5.,0 <.5 ppb
8.5-10.0 <.5 ppb
l 18.5-20.0 <.5 ppb
By4 «5-2.0 <.5 ppb
l 3.5-5.0 0.9 ppb
i 8.5-10.0 9 ppb
18.5-20.0 11 ppb
f Bys COMPUCHEM FOR PRIORITY POLLUTANTS
Bis .5-2.0 <.5 ppb
3.5-5.0 <.5 ppb
8.5-10.0 33 ppb
18.5-20.0 19 ppb
OLD UNLINED LAGOON
By7 : 3.5-5.0 15000 ppb
: 13.5-15.0 168000 ppb
18.5-20.0 960 ppb
B1g 3.5-5.0 16000 ppb - !
' - 13.5-15.0 2100 ppb
18.5-20.0 130 ppb
13.5-15.0 ' 920 ppb
18.5-20.0 10 ppb
Bag (ADJACENT TO GRAVEL ROAD)
«5-5.0 ' ' 3 ppb
8.5-10.0 <.5 ppb
B23 0.5-2.0 _ 6900 ppb
N 3.5-5.0 20000 ppb
8.5-10.0 ' 800 ppb
13.5-15.0 8000 ppb
18.5-20.0 11000 ppb
23.5-25.0 2300 ppb
28.5-30.0 230 ppb
33.5-35.0 3 ppb
38.5-40.0 1900 ppb
43.5-45.0 16 ppb
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SAMPLE o - peptH ' LAB RESULTS

Ba2 0.5-2.0 113 ppb
T 3.5-5.0 7 ppb
8.5-10.0 19 ppb

18.5-20.0 11 ppb

Baj 0.5-2.0 <.5 ppb
3.5-5.0 <.5 ppb

8.5-10.0 <.5 ppb

18.5-20.0 5 ppb

B2a 0.5-2.0 . <.5 ppb
3.5-5.0 <.5 ppb

8.5-10.0 <.5 ppb

18.5-20.0 <.5 ppb

28.5-30.0 <.5 ppb

38.5-40.0 .5 ppb

48.5-50.0 2 ppb

Baog - ' 0.5-2.0 <.5 ppb
: 3.5-5.0 <.5 ppb

8.5-10.0 <.5 ppb

18.5-20.0 <.5 ppb

Bog 0.5-2.0 260 ppb
3.5-5.0 300 ppb

8.5-10.0 220 ppb

18.5-20.0 : 440 ppb

28.5-30.0 3 ppb

33.5-35.0 80 ppb

38.5-40.0 230 ppb

Bo7 0.5-2.0 7 ppb
3.5-5.0 2 ppb

8.5-10.0 110 ppb

18.5-20.0 600 ppb

28.5~30.0 15 ppb

38.5-40.0 220 ppb

48.5-50.0 27 ppb

53.5-55.0 3000 ppb

Bog 0.5-2.0 <.5 ppb
3.5-5.0 <.5 ppb

8.5-10.0 6 ppb

13.5-15.0 10 ppb

18.5-20.0 220 ppb
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Trichloroethylene Test Results
On Site Monitoring Wells .
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- . .
TRICHLOROETHYLENE AMALYTICAL RESULTS )
TCE & DCE CONCENTRATION (ug/l) — )
DATE WELL #1 UELL #10 WELL #12. WELL #13 WELL #14 WELL #1B VELL #3 WELL #% WELL #5 WELL #6
09/15/86 260 2.4 <1.0 105: <t 0 sece- ceeee ese o
10/20/86 53 1.0 <0 120, €1.0 - eiswe T dedes SIlJIE Ll
© 10/28/86 " 64 T 2.8 <10 108, <«1.0"  ----- semes  memee- .

; 11703786 210 «.0  «<.0 10, L3 L L L e el

ﬂ 11712/86 65 <1.0 <t.0 100, 1.0 e-ees memee eseie seess ool
11720786 3 <1.0 <1.0 110, €10 ~mcse eemes meees meene o-eee

[! ‘lZ/t)6/861 46, <1.0 <1.0 o7 €10  e-ems eesee ceees ecene eeens

b 12/11/86 10,  ----- - - I L D L LT

12/17/862 M5,  ----- -eee- 110 seees eseme ecees ceees enees BEEEE
12/23/86 T3/160,  -=e-- -eee- 120 -eess sesee eeees semen emiee eeees
12/30/86 82, eeess esee- £ e L N A
01/07/87 105,  scee- esees 98  meems emess edene eeees cmcee ae-ee
01/22/87  81/130,  -----  -eee- L1 L T T T
01/29/87 120,  -eee- eeees L I e T L T PRSI PP
02/12/87 1Mo,  ----- -eee- T I T
02/18/87 125,  -e-e- -eees 130 -eme- eeeme eeees eeeas eeen-e se--
02/26/87  110/130,  -=---  ----- 130 memem memee eemee meeee ameee eeee-
03/05/87 1107130,  -----  ----- U0 sesem eeeee emmenedee eeene el
03/12/87 155,  -ece- oeee- 160 I
03/20/87 125,  -eeen eeees 140 mmessesemsseeneemees seea-

] . 03/25/87 190, <1.0 <1.0 230 .0 eeees eeeeeeee oo e

; 04/03/87  170/140  -----  =-v-- 160,  -m-s- seses ceees cmeec eenee seess
06/09/87 130 -e-e- meeee 160, seeee seses eceee encon cecee e
04/16/87 %0 -e-e eeeee 160,  -mmes seses emeee eeeeneceee eeles
04/23/87 180 e---e eeee- 190, eees seeee cseeo s eeees eeeeo
04/30/87 180  ----- e-e- 195, emeem meees emese e eeeee eeees i
05/06/87 150  ~eee- meeee 145,  -eemes seess seseeeecno eeeee S
05/14/87 130,  seeem eees U - R LI LT LI LR
05/21/87 2207190, . -----  -eee- F 4 [ L L T L L
05/28/87  260/200,  -----  e-ee- Ll I P L L i
06/04/87 130 cs-ee e WO sees eeeesaemeeeeeenaeees eeees
06/11/87  ----- o Tt meees 150  ----= eecee ceses eeeme emcme ceees
06/18/87 220, --ese eeees 4 L L R
06/25/87 1407160,  ----- eseee L L T L L R L L L I TR L I
07/02/87 200,  ----- eeee 180  meer- mese- meeee memen eeene e-ee-
07/09/87 191, e meee- 160  mmems ssese essee eseee cmeee enees
07/16/87  222/273,  --=--  =-ee - R L et
07/23/87 235, <1.0 <1.0 180 L I L L T L T R R L e
08/20/87 195, <1.0 <1.0 160 <1.0 235 -e-es memen eecee e-ees
08/27/87 21, smees seess eseee seees Lk I L L
09/03/87 S 212 mmees weses eesee eemes 404, s-res smsesemese s eeees
09/17/87 203,  -meem mesem smees enees 304/341  ~see- ememe meeme e--es
09/28/87 165,  =---- | semes mmese mesee 300 ----- emees escee e-e-e
10/15/87 223 <1.0 <1.0 100 <1.0 357 5200 48 6960 <1.0
* Indicates that the sample was collected in duplicate. If the results of duplicate samples are within 10X l

‘of each other, the average of the two results is reported, but if the results are not within 10X of each .

1 other both results are reported.
2 Dedicated well pump installed on Monitoring Well #1

Dedicated well pump installed on Monitoring Wells 013, #10, and #14. Pumps were instalied in other wells
after development. _ . s e
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be installed in order to delineate contaminant plumes within both

|vells. The probable location of all the wells is shown on the

drilled using hollow-stem auger techniques. Depths of the

the upper and lower aquifer units, and to track the migration of
the contaminants from the .potential-source areas’ to the municipal

proposed well location plan (Figure 3). However, the locations of
the nested wells may be changed following evaluation of the pre-
liminary data search, and experience gained in installing the 3
shallow wells and shallow soil borings.

If the data search conducted for this 1investigations does nbt
produce sufficient data on the aquifer characteristics at the
site, specifically pump test results on the nearby municipal
wellé, an additional well may be installed near existing well
MW-10 for use as an observation well in the performance of an.

aquifer pumping test.
All of the borings for the shallow monitoring wells will be

shallow wells will range between 30 and 55 feet. Borings for the
deeper monitoring wells will range in depth from 80 to 120 feet.
Hollow-stem auger techniques will also be used for thése borings;'
however, drilling conditions encountered may necessitate switch-
ing to the use of mud rotary techniques in the deeper borings.

Soil samples will be <collected at 2.5 foot intervals using a
standard 2-inch 0.D. split-spoon sampling tool. Each sample will
be classified in the field by an experienced geologist and the
samples will then be placed 1in labeled glass jars. For each
sample, the field geologist will also record indications of odor
or visual contamination that may aid in future evaluation of
data. Each well will be installed with a column of 2-inch
diameter PVC riser attached to a 10-foot length of stainless
screen placed in the lower section of the drilled. hole. Shallow
wells will be screened from the -interface of the clay aquitard
through the botton 10 feet of the shallow aquifer unit.

03/20/87 . 11
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" “Iwill be backfilled with clean silica sand to approximately 3 feet

|Deeper wells will. be.screened so that the groundwater surface in
the lower aquifer wunit 1lies within the upper 2 feet of the
screened section of.the well. The screened Section of each well

above  the tbp of the screen, sealed with at least 2 feet of
granular bentoni:..,, followed by 2 feet of sand, and backfilled to
the surface with a cement/bentonite grout. A protective steel
casing will be installed at the surface with a locking cap for
security. The top of éach well casing will be surveyed to estab-
lish the elevation relative to datum used for the existing

monitor wells.

Deep monitoring wells will be constructed by augering to the clay
aquitard unit to create a large diameter (6-inch minimum dia-
meter) borehole. This boring will then be cased with 4-inch min-
imum ID PVC casing and grout sealed in place. The boring will
then be advanced through the clay aquitard and into the lower
aquifer unit using mud rotary techniques. Soil samples will be
collected on S5-foot intervals below the outer casing. Gamma logs
will then be wused to interpolate the geology between samples.
This method will effectively prevent the possibifity of cross-—
contamination between aquifers. The 2-inch diameter well casing
and stainless screen will then be installed. A 1larger diameter
outer casing may be required to adequately install the deep
wells. The secondary method of well construction would then
involve drilling a larger diameter borehole and installing an 8
inch to 10 inch I.D. PVC outer casing.

If conditions encountered during drilling prevent the use of
either of the methods described above, the deep wells will be
installed by driving the casing to the clay aquitard. A 10-inch
diameter steel <casing will be installed by cable tool so as to
penetrate at least the upper 2 feet of clay. The boring may also
need to be continued using mud rotary techniques if conditions
prevent the use of hollow-stem augers to the target depths. It

03/20/87 13




1None of the well installations will be placed in areas found to

is doubtful that hollow stem augers can be used below the uppe}u
sand unit.

have highly contaminated soils during the drilling. If signi-
ficantly high concentrations of TCE are detected, the borehole
will be abandoned and the drilling moved to a different location.
This procedure will be followed to protect the integrity of the
wells and to avoid potential cross contamination between the aqu-

ifer units.

Shallow Soil Borings

Eighteen initial shallow soil borings will be made specifically
to investigate the nature and distribution of soil contamination.
A total of 25 sha:low borings is anticipated to adequately delin-
eate the ex-.ent of the source areas. Three potential sources of
TCE contamination have been identified at the Carrier plant. The
1985 spill area south of the office building has been investiga-
ted previously and the data generated will be wutilized in the
site assessment. Another spill of TCE occurred near the south-
west corner of the main plant and the closest "slit fin" build-
ing. . The initial soil borings approximately 20 feet in depth
will be made to investigate this spill site. This 1is a rather
large area since the spill reportedly covered much of the former
parking lot area. Monitoring well MW-1 has shown significant
levels of TCE and the proposed shallow borings will be used to
locate and assess the source of contamination.

The third potential source area is a closed unlined lagoon which
was used to handle clarifier sludges. The exact location of this
lagoon is being researched. Four soil borings are being reserved
for investigation of this area. Proposed locations of shallow
soil borings are shown on Figure 3.

Soil samples will be split vertically after being logged by the
site geologist. One - sample will be preserved for laboratory

03/20/87 14
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analysis. .The other-sample will be kept on site at room tempera-

'{m- | ture for a period of at least 24 hours. At that time, a portable

field instrumentation will be used to measure the head-space con- | -
centrations of TCE in each sample jar. Various field tech-
} nologies will be evaluated for use on the site. At present a
Photovac gas chromatograph, a direct reading infra-red analyzer,
and organic vapor monitors are being considered. The instrumen-
tation will also be used to measure accumulated TCE vapors in
each boring approximately 1 hour and 24 hours after completion of
the borings. Open bore holes will be kept covered during this
period. After the vapor concentrations have been measured in
each soil boring, it will be backfilled with a bentonite and sand

mixture with a 2-foot cement cap at the surface.

Sequence of Drilling

The drilling operations proposed for this investigation will be
conducted in an orderly and systematic manner in order to opti-
mize the value of each boring. Preliminary data collection will
preceed the field work in order to verify or relocate the pro-
posed boring and well locations. Shallow wells will be installed
adjacent to the three existing deep monito}ing.wells (MW-1,
MW-10, and MW-12) as the first task when field operations begin.
This will enable the collection of groundwater level data and
gradient calculations for both aquifer systems while other field
operations proce¢d. Up to eighteen initial shallow soil borings

will be mad.. to investigate potential source areas contributing
to the co:tamination at the site. These results may have an
impact on the loc..cions of several of the proposed nested well
installations.

Based on the results of the shallow soil borings and groundwater
surface measurements, the locations of the proposed nested wells
will be re-evaluated. The wells will then be installed. Shallow
monitoring ‘wells at each well pair location will be installed
first. This will be done so that the actual 1length of outside
casing can be determined before it is needed. The outer casing

Gy —
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| for the deep well will-then be installed and grouted. After the

casing has been securely grouted, the deep boring will be contin-
ued and the 2-inch PVC. well -casing “and ~Stainless screen

{installed.

Decontamination

In order to prevent cross-contamination between boreholes, the
augers and all down-hole tools will be steam cleaned before and
after each boring. All casing and screen will be washed and
swabbed with a tri-sodium phosphate (TSP) solution and steam
cleaned prior to installation. Sampling tools will be decontam-
inated using a preliminary rinse and a TSP solution wash followed
by a potable water rinse between each sample.

Well Development

Upon completion of each monitoring well the drill crew will
develop the well to insure proper comnunication between the
aquifer and the well. This will be accomplished by using either
a pumping, backwash, or surging method, or some combination of
the three. Compressed air will not be used to develop the wells.
Development will continue wuntil a sample of the groundwater is
free of sand and turbidity is at a minimum.

Aquifer Testing

No aquifer tests are anticipated during this investigation.
since there are two high capacity municipal wells near the site,
a background data search will include looking for pumping test
data on these wells. If this information is not available, the
hydraulic conductivity of the two aquifer units will be estimated
using grain size distribution curves derived from soil sample
analyses.

If an aquifer test 1is necessary to characterize the lower
aqiifer, an aquifer pumping test can be performed using well
MW-10 (4-inch diameter). An observation well would have to be
installed ncar MW-10. The test could be conducted using a sub-

03/20/87 : _ l6
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mersible pump- operated on a generator. A transmissivity and

{ storage coefficient value could be calculated from this test.
Specific capacity could-also be calculated for the pumping well.

i- 2.4 Unsaturated Zone Investigation

Grain size distribution analyses will be performed on represen-—
tative soil samples collected during the site investigation. The
gradation curves constructed from the results will be wused to
estimate the hydraulic conductivity for each stratigraphic unit

using the Hazen formula.

Soil samples will be tested for wvolatile organic vapor (TCE)
content on-site using a head-space analysis field technique.
Samples will be stored in moisture proof glass jars and kept at
room temperature for 24 hours. The detection probe will then be
ingserted into the top of the sample jars to measure the accumu-
lated organic vapors. The maximum concentration measured will be
recorded for that sample. This preliminary testing will be used
to screen samples sent”to'the laboratory for analysis.

It appears that extensive data on the upper soils 1is available
from previous geotechnical evaluations of the site as well.

2.5 Receptors Investigation

No "off site" field sampling 1is planned for the Carrier Site
Investigation; however data relative to the use of shallow and
deep groundwater resources within a three mile radius will be
collected. (Note. Acquisition of this information has been
originated by TDHE and the Memphis Shelby County Health Depart-
ment.) Descriptions of the Collierville City Water Supply System
will also be obtained.

Ny —
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12.6_Atmospheric Irvestigations

No atmosphe: ic investigatory tasks are planned for ‘the cCarrier
|site in?estigatiun. Although the contaminant of concern, tri-
chloroethylene is very volatile, its presence in only trace con-
centrations 1in groundwater and subsoils does not pose a signifi-

cant atmospheric pathway.

Localized air quality monitoring for organic vapors and tri-
chloroethylene is planned as a component of the Health & Safety
Plan for the investigation however. '

2.7 Biological/ecological Investigations
Biological sampling is not planned for the Carrier Site Investi-

gation. There are no probable biological pathways, other than
groundwater, nor is the site ecologically significant.

03/20/87 l8




3.0 _SAMPLING PLAN -

l |Prior to the initiation. of field sampling activities, a Site
' Sémpling Plan will be developed. The Sampling Plan 1is being

: specified as a deliverable; however the basic outline and content
of the Sampling Plan are specified below.

3.1 Objectives

The occurrence of at least two spills of TCE and a closed unlined
sludge lagoon which at one time held sludges which may have con-
tained TCE have been documented at the Carrier site. As a result
of one or more of these pbtential sources, elevated concentra-
tions of TCE have been detected in the soils and groundwater at
the site. Low concentrations of TCE have since been detected 1in
the groundwater from the nearby municipal wells.

The objectives of this sampling plan are to locate the sources of
TCE migrating from the site, assess the route(s) of migration,
and delinea.2 the areas of soil and groundwater contamination. A
series of shallow Cxploratory'soil borings will be used to locate
TCE contaminated soil areas which are source areas for TCE enter-

ing the grouhdwater regime. Groundwater monitoring wells will
then be installed to assess both the local geology and potential
contaminant plume migration routes and to delineate the extent of
'groundwater contamination.

3.2 Evaluation of Existing Data

The sampling plan will contain a discussion of existing data
sources and the quality of that data. A wide range in data
acceptability is anticipated.

3.3 Determination of Chemical Contaminants of Interest

{ The principal contaminant of interest is trichloroethylene. It
‘is anticipated that all water and selected soil samples will be

‘Ei{:ﬁilln! —d
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subjected to analysis.for trichloroethylene. RnalytIcal —para="]

tmeters of interest in the area .of the old lagoon will 1nclude the

;prlorlty pollutant llst
3.4 Determination of Sample Types

Ssamples of surface soils, subsurface soils, groundwater, surface
run off water, and drinking water will be analyzed.

3.5 Sampling Locations and Frequencies

!Soil Samples

'Soil samples will be collected from each of the proposed boring
!and well locations. Shallow soil borings will be used to identi-
fy the source area(s) of groundwater contamination. The borings
will be drilled in the approximate locations shown on Figure 3.
Soil samples from each boring will be collected at 5-foot inter-
vals using a split-spoon sampling device. These samples will be
visually classified by an experienced geologist. The samples
will then be split into representative samples. Each sample will
be placed in a°separate moisture-proof glass jar and labeled for
identification. One sample jar will be preserved in a cool ice
chest to be transported to the analytical laboratory. Sample
containers for analytical samples will be either 40 ml vials or 4
unce wide mouth jars which will be packed with soil sample to

inimize head-space in the jar. The other sample will be kept in

standard sample jar at room temperature for at least 24 hours.

gualitative head-space analysis will then be performed using a-
hotovac gas chromatograph or OVA to measure TCE vapor concentra-
ions accumulated in the sample jar. Soil samples will be chosen
or laboratory analysis based on the results of the head-space
nalysis. This method will enable the source area(s) to be iden-
ified based on relative TCE concentrations measured at .various
ocations and depths. |
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It is estimated that 18 to 25 soil borings will be made at the

site to characterize the potential source areas. Each boring |
will be drilled.to a depth of 20 feet. ' Soil ‘samples will 'be |
édllected_ at S-foot intervals from these borings. Additional
P " |soil borings will be made for the proposed monitoring well
installations. These soil samples will be used to characterize
! the site geology and potential transport pathways in the subsur-
face. Soil samples from these locations will be collected at 2.5
foot 1intervals to the clay aquitard and then at 5 foot intervals
or each change of 1lithology to the total proposed depth.
Head-space analy:es will also be performed on these soil samples
for detecti n of ‘ICE contamination.

Soil sample. will be collected once at each boring and well
location shown on Figure 3. Samples will be obtained from a
total of at least 35 locations throughout the site.

Soil samples of the granular materials encountered in the well
borings will be sent to the soils laboratory for grain size
distribution analysis. Results of the grain size analyses will
be used in characterizing the twoqaquifer units. By using the

Hazen formula, an approximate hydraulic conductivity value can be

@5_ calculated from the grain size distribution curves.

Groundwater Samples

Groundwater samples will be collected from all existing and
proposed wells at the completion of the well installations and
development. This will include 11 shallow and 11 deep monitoring

wells, each set providing samples from either the shallow or deep
aquifer units respectively. These samples will be used to char-
acterize the groundwater quality of each aquifer unit,ridentify
the-migration”pathways, and:delineate the .contaminant:iplume(s).

During each sampling period, a groundwater level will be measured
and recorded for each well. These measurements will be converted
to elevations relative to a set datum (mean sea level). Prior to
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collecting groundwater samples,  each ~well will be purged“ of
standing water within the well casing. The equivalent of approx-

Jor ﬁhé well will be bailed dry to ensure fresh groundwater sample

collection. Bailing, sampling, and water 1level measurement
equipment will be rinsed with a TSP solution and potable water

before and after each use.

Groundwater samples from each well will be analyzed in the labor-
atory for halogenated volatile organics, specifically TCE, wusing
USEPA methods. Samples will be collected in 40 milliliter glass
vials with teflon seals and refrigerated to preserve the samples.
The samples will be delivered to the analytical laboratory within

24 hours of collection

Groundwater samples will be collected from each monitoring well
on a monthly basis for a period of 3 months. After the first
quarter of sampling, the analytical results of the groundwater
sampling will be evaluated, and if feasible, the number of samp-
ling points reduced. Sampling of chosen wells will continue on a
monthly basis for six to eight months. At the end of one year of
sampling, the sampling frequency will be re-evaluated on the
basis of the analytical data.

Surface Water

It is anticipated that storm water run off samples will be
‘collected during at least one storm event during the study.
Upstream a'4d downstream samples from Nonconnah Creek will be
collected at the :.me time. Grab samples will be made at the
four locations described in Section 2.

Drinking Water

Samples: of raw and finished drinking water from the Collierville
Wellfield #2 will-also be collected and analyzed. Intervals for
this testing are-still -tentative but”are expected to be timed to

03/20/87 ' 22
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Pcorrelate with on-site monitoring well tests (sﬁbjéct to approval
of the well owner.)

3.6-Anéiytical Procedures and Quality Assurance

The Sampling Plan will specify the analytical procedures for all
sample media, as well as field/laboratory quality control. With
regard to the contaminant of interest, extraordinary care is
required 1in sampling and analysis to prevent loss of the contam-
inant due to volatilization.

In addition methodologies which yield lowest feasible 1limits of
detection and quantification will be required. The Quality
Assurance Program will establish these requirements and set up
adequate field and laboratory controls to establish that the

quality assurance objectives are being met.

All sampling activities will be conducted under rigid chain of
custody procedures.

_3.7 Well Abanddnment

At the completion of the project when groundwater monitoring is
no longer required, the monitoring wells will be taken out of
service. For wells completed 1in the upper aquifer zone, the
abandonment procedure will be to remove the well casings and
screens by pulling them out of the ground, using a drill rigq,
derrick, or crane hoist. The resulting holes will be pumped full
of neat cement grout containing approximately 10 percent benton-
ite on a dry weight basis. The grout will be pumped into the
well bore using a rigid pipe placed at the bottom of the hole.

Wells completed in the lower aquifer =zone will contain both
relafivély'.large conductor casings and standard 2-inch-diameter

riser pipes, both of which will be grouted+into place. 1In consi=|"
deration of these facts and the greater depth, it 1is unlikely

b'\rm —
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Jthat .the. deeper wells can be successfully pulled out 6f fhe

wells will be to remove the steel guard pipe, then cut both riser

ground. Therefore, the abandonment procedures for the deeper

pipe and the conductor pipe off approximately 1 foot below the
ground surtace. Cement/bentonite grout will then be injected at
the  bottom of each well until the riser pipe is completely
sealed. The sealed wells may then be covered by topsoil,
asphalt, or other material to complete reclamation of the well

site.

All well-plugging and abandonment procedures will be supervised
by a qualified geologist, experienced in well-plugging proce-
dures. A plugging affidavit will be prepared to document the

proper closure of each monitor well.
3.8 Health & Safety Plans

The Site Sampling Program will be implemented only after prepara-
tion of a detailed Site Health & Safety Plan. While a prelimi-~
nary review of site data indicates that there will be no major
health and 'safety constraints on the evaluation, the detailed
site plan will address worker health and safety for each part of
the study.

In particular, compliance with 29 CFR 1910.120, Occupational

Safety and Health Standards for Hazardous Waste Operations and
Emergency Response, will be required.

oy Ly
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14.0 PROJECT MANAGEMENT, SCHEDULES, AND COST

The following section outlines expected project management cri-
teria, coordination of the study with interested parties in the

community, proposed project schedules, and costs.
4.1 Project Management

The . single point of contact on the study has been designated by
Carrier Air Conditioning Company to be:

Mr. Carl Krull

Senior Environmental Engineer
Carrier Air Conditioning Company
97 South Byhalia Rd.
Collierville, TN 38017

(901) B853-9761

All correspondence, original reports, and action requests of
Carrier are to be directed to this single point of contact at the
plant. Copies of reports and correspondence are to: be made to:

“

Mr. Jess Walrath

Carrier Air Conditioning Company
Carrier Parkway

Syracuse, NY 13221

315/432-3785

Principal Project Manager for the investigation is:

Mr. Phillip G. Coop, CHMM

Vice President

Environmental & Safety Designs, Inc. (EnSafe)-
P.O. Box 381315

Memphis, TN 38184

(901) 372-7962

The Project Geologists are Fred Erdmann, P.E., C.P.G.; and Rich

|Hosfeld, C.P.G.; both of Dames & Moore. Project Engineer is Dr.

James Speakman, Ph.D., P.E., Qf EnSafe.
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Point of contact for the State of Tennessee, Depaktment of Health

* ' and Environment, Division of -Superfund, is:

i' Mr. Danny Brewer ' . —
i Field Office Coordinator

295 Summar_Avenue .

Jackson, TN 38301 -

{901) 4}4~9200

4.2 Community Relations

Due to the relationship between the investigation and the inter-
ests of other organizations, copies of this study, results of
tests, and final investigation reports will be coordinated with
the City of Collirrville, Public Works Department, via Mr. James

Mathis, Director; the Memphis-Shelby County Health Department,
via Ms. Heivn Keith, Manager, Pollution Control, and the Division
of Solid Waste Ma igement Field Office in Memphis via Mr. Paul

Patterson, Manager.

4.3 Project Schedule

«

The following schedule has been prepared to show the order of
investigation tasks and the relative elapsed time for each major
task. The schedule assumes that TDHE, Division of Superfund

reviews will require 30 days and that laboratory turn-around
times will be 30 days. In the event that TDHE review and/or
laboratory delivery times are extended the schedule will be ad-
justed accordingly. The schedule begins on Day 0, defined as the
date approval of the investigation plan is received from TDHE.

In an effort to remain cost effective while still maintaining a
high degree of confidence in the data—generated by the study,

contingency scheduling may be necessary. The sequence and
schedule of field activities presented in this document will be

03730787 76 th -
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maintained unless the Project Manager determines that schedule
alterations are required due to changes-in the scope of work,
uncontrollable factors siich as wealher or site access, or similar

problems. Schedule changes will be closely coordinated with the

Tennessee Division of Superfund and the Carrier Air Conditioning

Company.
SITE INVESTIGATION SCHEDULE

Day 0@33;€Notification to Proceed with investigation

Day 20 Preparation of Health & Safety Plan & final Sampling
Plan

Day 25 Mobilizatioh_gfﬂgield Crew to Site

Day 55 Initial Field Work Completed. FPFurther field work to
await laboratory results.

Day 85 Laboratory results received

Day 100 Submit Revised workplan for review

Day 130 Receive Review Comments

Day 150 Mobilize Field Crews for remainder of field activities.
bay 180 Field Work Com;leted .

Day 210 Laboratory results received

Day 240 Submit Draft Report for Réview

Day 270 Receive Review Comments

Day 300 Submit Final Investigation Report

Notes to Schedule:

All field work will be coordinated with the TDHE's Jackson Office
to allow for state personnel to observe field activities and
obtain split samples when requested. In addition sampling and
analysis of installed monitoring wells will occur on an approxi-
mate monthly basis during most the project. Significant changes
in this monthly mcnitoring data may result in delays in report
preparation. Alternatively, consistency in this data may result
in a recomm:ndation to terminate monthly monitoring (with TDHE's
concurrence.)
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4.4 Project Costs
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A detailed cost estimate is in preparation and will be finalized

after review comments on the draft plan are received. At present
it is anticipated that the cost of this investigation will be
approximately $203,000.
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(2) "Report to Carrier", daﬁed July, 1981 by Test, Inc.

(3) Data obtained “rom interviews with Carrier personnel.

(4) Data obuained from a review of Carrier's files.

(5) The 1985 spill investigation results are contained in two

reports by Roy F. Weston, Inc., entitled Phase I and Phase 11

respectively.
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